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(57) Abstract: A process for producing an ethylene/ Of -olefin/unconjugated polyene copolymer, which comprises copolymerizing 
ethylene, an or -olefin, and an unconjugated polyene in a hydrocarbon solvent with the aid of a transition metal compound catalyst 
to obtain a solution containing a copolymer and removing the unreacted monomers and the hydrocarbon solvent from the solution 
without removing the residual catalyst, characterized in that the monomers are copolymerized under the conditions of a polymeriza- 
tion temperature of 100°C or higher and a polymerization pressure of 2.7 MPa or higher while regulating the concentration of the 
unconjugated polyene in the polymerization mixture solution to a value less than the maximum unconjugated-polyene concentration 
Cmax (mol/L) shown below: Cmax = 0.050 (mol/L) when the iodine value (IV) of the copolymer is 9.0 to less than 17.0 g/lOOg, 
and Cmax = 0.104 (mol/L) when the iodine value (TV) of the copolymer is not lower than 17.0 g/lOOg. 
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Cmax = BlX3^| (IV) XI 0 {12. 25 + 1. 16XlogPb +5. 37X 
log(l/T)} 
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fcL&V^T, B 1=0. 0 5 0T'fea:^MStfc5^ B1 = 0. 040 
ffc5ri:^L< % B 1 = 0. 0 3 0tfc5^^U!)^U\ 
1^W3 5 3. 1 6K (8 0°C) ^±3 9 3. 1 6K(12 0°C) 

5 Cm a x=B 2 X 3 £3jf*fffi (IV) XI 0 {11. 88 + 1. 23XlogPb +5. 23X 
log(l/T)} 

fcl&V^ B2 = 0. 0 5 0tfc5^i:«Cfe5^ B2 = 0. 040 
t^5wi:«L<, B2 = 0. 0 3 0T«fc5r ^^j; D£?*bW 

m^J&^/5 s 3 93. 1 6K (12 0t) £XjKDm&te, V&Z. 
10 Cmax=B3X3^ii(IV) X10 {19. 02 + 1. 61 X logPb +8. 02X 
log(l/T)} 

fcl&V^T. B3 = 0. 0 5 0ffc5r^Mtfc§^ B3 = 0. 04 0 
ffe5r^5^L<, B 3 = 0. 0 3 0t^5i^Sj; «90*LV\ 

^fc^:#fi-^#:^5t^r^i3V^T{*, ^!l^«3 (IV) <7)*m^ 

20 ^>-*M-^#:^^i-So 
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{t<DW&&itz£.tU*> «F*o*#-e**^Srtfv\ ^o^M^i^L^ 

&m$F&'&tf y o o P P m^r-efes r tmi-t. UV\, 

10 pm^T> J;9$f*L<{*l 5 p pmOT-efe^o ~ <D J; 5 ^ffl^fctL«# 

m&m*<D^u^mm (wt%) xtfv-?-*<Dj¥#&#v ^mm (w 
t %) H-m^^^^^^ y (w t %)] ^ 2 0 • • • ( 1 ) 

SRK (Soave-Redl ich-Kwong) 5££r/B V ^fc 0 



WO 2004/065435 



PCT/JP2004/000586 



23 

y^^»^J^ti5 0 0 p pm£JlTt$)5ri« UV\ *fe*38K<0^jfe 
15 T*#btLfc*m^^»^^fti± % &fL<li20pp m£AT> «t 9 

L< (4 1 5 p p mOT-efcSo ^tf>£ 5 ^fflt-fctL^i^m^^^^ 

20 0*bV\ (Ti, Zr, Hf, V) ©<ffc^4fo&S#* *fc;*3B0iT? 

a^jR^^ttiSttt, s^-fflffi 8 o'er, R^rttt#*te£ifc*B 
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6MPa^ **r>fflaM<Df&&SW V 1 5mmo 1 /L£TFtf>$: 

*7 Omo 1 %, 3 l^^ffil 5^±<^^^-^^ • t°l/^ • jH^^I^^ 

5 ^n-kw-*-^*. z> mm-efr z^b uv \ 

■f-t^tb. mourns o°cr, Rft^^m^^tm^^T^^m 

10 0 £ Lfc £ # <£>^^- 1/ 7 0 =fc o ta^m^W-^W^t 

Zlk^b Ufc_hT% ^^^^i^^^^pfi/^iro^JE^ff-^o. 6M 
P a „ froWmn<D^j&Sd$ V ^ 1 5 mraol/ L <Z)^#-C*#M^^fT 5 o 

^©tfi^l^V^fiij:7 O^/^/o^^^-^^^-^ 2^e/^%O^SfflT'fctL{^^ 
V\ iOtBffl-CfcttW!, m — ©apSfcffi (IV) Sr#S©^i6^^*ftaJf JJ 

15 ^m&temvb^z-htiz>frbx~tbz>o m.mu(D^u^b^ri\fu^b(D 

^9 * << -T* 2 ^V%0® m \C ft tt*U£s =^ 1/ T3 t 9 V- V <£>^/Vl:b 

20 ^4f*NMR{Jia;t)^866o 

T? fc 6 d> if 5 3&>Sr?BRi- 5 o 

HRrt'&tho^ffitto. 6MPaJ6JLL-et><fcv\ *fc**«#P=.^»«r± 
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i 5mmo l/L^TTfctui ^m^^mit^mmr^ w&&mit 
totom&iz&vzmmm&tz. itftftsr t&x%z> 0 %.tz.m&&tfv=^> 

- 12 ~i o- 2 ^k $f^b<{*i o- 10 ~i cr 3 ^/M^5 J: otemx-m^^btiZe 
(a) TIB— j&5£ ( I ) T^^tLSa^JS>ft;^#)^fe^^ ^ b&ffr-iz b< , 

^bfC(B) (B-l)^^Mte-S^ (B-2)^T/1^5:=^A^-drV>fb^, (B~3) 

15 m&&m<{b&m (a) t^bT^^^^^-r5^#»^b^im^^^ 
(a) wmtmit&sk 

*?&m xm^h ti zm&&mfc&mmm zmtitr <s ( a) m^mit^ ^ 

20 
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R1 



R3 



R4 




^TiXn 



R5 



— Im 



(I) 



mm^m. mm^m. ^mur^. v^m&, 
^mz.^^m.m^im.. 2m. ^fcn3mmmx^>^>mmmm^7km^ 

15 w^x-g-^&^u ^tbfeo5*>©2fi^jb*tsv^i:3i3BfbTatsr^b-c 

£tiX\<^Xh£\<\ 
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nfc°/l^ n- 7*^/1^ ^y^f/VS, sec-y^/l^Ss t-T^/VK, ^^"-O- 
f/H^ n-^^^S/jt if ©&3|*JPS-7-gb&S 1 — 3 0 x l<|j:l~20 <DW. 

5 v—/^ r y y^s. y T'v^-si'mte wm&wfr&fc 2 ~ 3 0 , l 

< n 2 — 2 0 <Dl£.mft&1tte&1&Vt<OT/l'4'—A'& ; 

y a^/V-^/l^ft £#*DiW3fc8S 2 — 30. &tt<(j:2-20 

10 T *V >^/v£fc ^ ©&*JEFHfe&S 3-30, ^L<«:3~20 (DM^m P 

v-^ V* $?3c=./v36 % yf^/H', ^-/Vgfc !£<Dmm& 5 — 3 

7x-;vl, "^^vi^ fc*:7x^/i^ ^-7x=^l, 7xtyh y/^S. 
15 T ^ h 2<D&XW&9k& 6 — 30, jfrti Kti6~20©7y>- 

h V /^S N iso-y o fcf/V7 31 t-"^^-fV7 zc v 5 ^ ^7 — /V 

S> ^-t-^/v^^^/VS^ if (DT/i^vB&T y — if 6>*t5. 

20 b y 7;Vtny ^/l^S. 7x=;i/S, ^ n n 7x^;l/i)fe if O 
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tov^:/^ ^^-^^x/^, ^^^x/v^ r/v^r/w^-^-^ ry — 

15 ^TS ; 

n-^f;^ 4 sec-^^vl^ t-7*f;l/l % ^^'O'^vV'^ n- 

^^>/i<mi£ z<Dmmm*m 1 ~ 3 o , iftL<iii~2o (DWMvta itts.& 

20 (^©TVl^^S ; 

lf:7:c=VVX % ^-7x=/l/2 > 7xty h y/l^Sx 
T> h 2<D9&tBfrHk 6 ~ 3 0 % 0* L<fi6~20©Ty — /V 
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5 ife*£4r& *!7*^r£, -Ya-^-was, y^tsiu 

10 &£t^*J§t?8cflS 1-30, ^L<Sl-20 T^ = =¥~> 

^TK^em^n if. jw^wi-ra:. * y /H, ^ y a-s> 
mj^ y y /ws. s^ac^-A' > y /i^s, b y ^^/i^ y 

15 *?-7^— 7^^^/Vixy/VS, MJ7x=/^>!J;l/S, ^^vl^^—zl^ 

y^ftiftf^tf feft5„ 

^^vt^ y ;^S N -^zc^/p^ y f. y :t^vi^> y /vs. ^7 j: 
20 fUA-ak h y ^—/l^y/i^ftiftfS^LlN, ^h!J^f^!);vi, 
h y ^^/uix y MJ7x y f-;i/7 —/Vis V /v^tfW 

ffltokmm&t<'v vx^ma-t, h y * ^/v^n # v-s& if 
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T^^r^tli tTA^}c|j: 4 y^/^^-S, ^^/v^3£^t*s#»f 
10 2,4,6-hy y^/v^^ ydrv'Sft if a^ffkn 5c 

Tv'/^Sirb-CA^^ii:, jJvv^aS. Tir^/i^, ^^yV/i-S, p — 

^;n;*7Vi^£ LTlMlllli, T-feTW?-*-** ^^/'f^f^ y 
20 7 5: K££ UTJMfcftlCf*, Tir hT^ Kg. N-^Wt b75 KS, N- 
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Rl~R5te. r|lfe©H0 2ig±©l, &*b< ttg^-t-S^SSV^ 

R6 £ bT#S:Ll^tJl»&fl^*££ LTtt, y^/K n-^of 

15 ^ v7V-& £©^5&BHHBb&S 1 ~ 3 O . £f 3; b < fi 1 ~ 2 0 <Dii:^^ fcte#ll£ 
4* (2 m.) (DT^jV^ ; 

20 /K 2, 4, 6- MJ ^ n ->vK 3, 5- ^ ^vV-> ^ n >vK 2, 3, 4, 5, 6 

^^Ps* ^Jls*/? n^^vvK 2, 2-vM ^Vl^>^ n^^>/K 2, 2, 6, 6-^ h 7 
* f-A/l/f i3^3r*>vK 3, 3, 5, 5~T n^driy/K 3, 5-v^-tert- 

if©^iJIW 3-30, 0* L < 3 ~ 2 0 Oi!t«fi^I^b!K*a£ ; 
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%mm&t ut[i7x-/K -o-^/k -t-^/k y??^—^ h v -7^—/^ 

2, =f-;V%/$ u^dri^/K 3, 5->M =f-;V*s$ P^F-*>vK 

^p^-vvK v^n^o^/K ^a^^/K ^ n K^V/nfc if O^S? 

JEE-THBca* 3-30, 0*L<(i3~2O oat^ft^b!k5!f»»5>3Btf 

15 fe5VM47x-/K -OvvK 7^F7 —/VJfe ^(O^MMr^W. 6 — 

3 0, 0£L<te6~2 0©7U^ jvm-Q3bZ>^ ife#*UV\ 

ttr£*l/TWCt>J:V\ £fef£, mtfS 2 ^Jh<£>^iU3R 1 [^dr, R 2 R 
3 IHdr, 

20 R4p]dr, R 5 I^db, R 6 IHdrte, SVMlllfg— T»tjWoTV^t> £V\, 

i~4, «fc0#£b<tti~3©aat"CS>3 o 
Xtt, tK^JI^F, ao^vI^ £WfcaK*ak -f^^TS, 
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tbSo ^^W»Jif4s /oif/va, 7^/i^ ^^^S> 

GD^iffI§ffl£ri s 3 ~ 3 0 <D i/^ a ; 

:/n tVi^^— /i^g, \fZ7^=-/v^ -i-y^-jvm^ /■'f-j^^f- 

20 ^nat^b^«M82££UTtt. SWBRl~R5t?W^bfct>©^PI^©t> 
BHfc^T* £ UTtt, HUlBR 1 ~R 5 t?^J^ Ufc t> <D £ <D&mtf b 
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if(OT y — D^riyS ; -7^—>V* b^v^ :7^^/l^ h ifCQT y — 
^C^-^m&t L-Cfi, fulBR 5 ■VM7FVtih<Dbmn<Db<Dtfmiif 

&mtf bin, Mtfama*. r^ym-, * f^r ?/S, 

20 i?7ntVV7 5 7S, v?7*f;V7$/I, cz^^y^ 

T ? J ^TA-^r/l'T 57S;7x =7VT 5 7S, ^ =^7 ^S, 
i^hV/^T^/M. ^77W?7l, ^f/V7x^7^/l*tWy 
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*vm-£^t L-cJWW«jtt:fi % br 4 (r«tK^, Ts^^m, WMMtt 
V ftt&k tTlftWtli, b V ^ N b y y^-si,**? 

5 Mj7x=;i/*7 7-fVS, MJ HJ;^7>fyS^^©H)Ty-^*7 
^f/P*777^ ^J\<-fo^7T4 bS> 7 ^=^7}^ 77 r 4 bSft 

y b y ^^vi^> y b y \?;v*s y b y n 
y /i^s, b y 7 ^ ~;v*/ y /n, ^ f-nrW ^ =/v y /v^> b y b y 
jv*s y /n % b y y A^asfc ifo^b7k*Wiv v /vm ; 

15 b y ^ y ;l/x-r;H4 if©^b7K*flKfe'> y /Vx-t/vS ; 

20 fsmufe»s#tf btt5 0 
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Aa^yMSiLTlr^lCli, PF 6 , BF 4 *i:'©7^tI, CIO 

4 , sbci 6 ^ ¥(om.m^&, i o 4 ^<b"03 $mttm&mif btiz>&, zti 
h m ps s $ tt § t © -e f 4 tz. v \ 

10 U*Tfc\ (A) _hlB-^(I)T^$tL^S#^^t:^©*#:6<J^J^ 
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V <0r -rf3t 








OF, 



3 



n-C^H^ n-CeH* n-C«H, 3 
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fc*^ JblS#!i^tp. Me(i^f/H^ N E ti$^jum&s n-P rttZ/W 
/U^p fcVl^^, i-P r te^f V^n fcVwSSr^ n-B u ft / /l^/V^^vl^Sr, 

5 rcD£5ftS^mfc-^ (A) ©»Sli, ^PS^ftS^^K, 

^Ri-NH 2 iiir>;yift^ (ri &-mmtmmx*3bZ> 0 ) , Mx-itr^ 
mz s z o \^xmbntzMm*&m^]&^m\&mbBLi&is^z> ^tx% 

Th7tKn77V (THF) ^©ffittJ^ft, h^^<Bjfc^3BS*&fc if 
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10 -t-ZZb&~?%Z>o 

^pj-e^vN (B-i) ^m&mik-ky!) t lt, **w«in:ttTiBo «t 5 * 

15 J^Ml, 2ifeOT 12, 1 3^^^«^W^ V >btl,5o 
(B-la) — R a n A 1 (OR b )„ H p X q 

tfS 1 ~ 1 5 .0* b < fi 1 ~ 4 £>£Hfc7j<fiiS£^ u x li^n^y^^ U 
mii0<m^3, nli0^n<3, p fi£ 0 ^ p < 3 N q|i0^q< 3©|:t 4 fc 
20 9 % ^Om+n + p + q = 3ffe5„ ) T~m 5 ~ ? MY&m* 
(B-lb) —flS^S M 2 A 1 R% 

M 2 fSL U Na^fcttKSr^L, R B tt&*0R-?fb&S 1 ~ 1 5 N 
0*b<tti~4(D^b7k^S^-r„ ) t?*$*i6«»l*mi«l4feJRi:T/P 
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(B-lc) — JK* R a R b M 3 
^1-15, L < « 1 ~ 4 ©^b**3££r^ U M 3 iiMg, Zn^fcfiC 

— ««: R a m A 1 (OR b ) h 
1~15 N 0* L< ttl ~4<D#tfbic3!*2£«:*U % m«l. 5^m^3(D^:-e 

10 fc5o ) T?i$Ji5ti7;v>;=!?AM, 
— jft5£ R a ,Al X 3 . ra 

c^^s R a tt^*^^^ i~i5 > ^t<tti~4 <Dmk*mm&7F u 

15 — £3; R a D A 1 H 3 _ m 

R a tt^aHS-THBcdS l~l5^fL<lil~4 ©^taK*3ESr^ U 

R a n A 1 (OR b ) n X,, 
(5£*K R a *5«fc^R b ii. SVMUPI— CfcS*oTV^%J:<. ^JF^WS 
20 1-1 5, 0*U<ttl~4©^b!K*S*^U Xl^n^yg^^^L, 
mttO <m^ 3, nfi0^n<3, q f± 0 ^ q < 3 <D&T*ib . 3&>Om + n + 

q = 3-T?fe^, 0 ) -« £ n s mmr^ Mk&VHo 
(B-ia) ^js-r 5 mmr/is Mt&m t vxx 0 
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5 h y-r y^o tvi^T/v5:-r>A, MJ^y^vr/v^x^A, hy S ec-^ 

/IOTA'S; — ?7A X hy tert-y^VKTA'^cxFA, 2-^f;^;i/T^$ 

A, hV 3-^f;^yf;W7^5 = !>A, by 4-y ^/^yf^T/l'? = A N 

10 y 2-xf;^dr^7/l/ ^^/^'©Mj j^^MT^^T)^ % =■ V A ; 
h y -y^ n^^y/WVi-^x^A, h V *st nUrt^jVTfr^ — V^Z 
if<D h y */9 o $ — £ A ; 

MJ7xx/P7/I^^=!)A > hy h U ^7^5 - ^(D MJ 7 D -^/l' 

5 — ?A ; ^y^;W7/V5=^AW K^-C K^^<7)^T/V^r^T/l-^ — 
15 ?AW K^-T K ; 

(i-C^.Al/CsHjJ^ x. y> z tejE^T-fe «K z^2xt'fc5j 

#2f^£;ft5 h y-r y^i^=/i-T/v5: = ^A3fe^o fy7;^/W5x 

yy^^TVl-^xi^Ay h^riXK, ^ y^/WT/V5~?A^ h^v- h\ ^ 
20 y^W;V^!>A/f y^a/^^ri/ t*©7/l'^^7^ 5 = ^^7^3 df- 
; 

/W7/W 5: ~ y A:/ h if© ^T/V^r^T/V $ = y AT/l/a ^--y K ; 
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ft }£<DT>V*ctVT>\> %=-P J*±X*7 ^ v' K ; R\ 5 A 1 (O R b ) 0 5 ft if 

*?=&>VTAs ^^A7i;^K, i;x^;V7/V 5 = »7 A (2, 
5 -4-p< f/V7x / K) > rc^PA-T A- 5 — V A tf * (2, 6-v>-t-:/^vV-4-^ ^ 
/U7x/*->K) ^ 9 M y7*f;i/7;v? = !>A (2, 6-e?-t->^^/v-4-^ ^vl^ 
3i / K) , >f y 7*f/V7^ 5 =■ 17 fcT^ (2, 6-^-t-7*f;W4-^ ^/1^7 3: 
/^r^K) ft if i^T/l^ AT/l^ — 17 AT y—n^>K ; 
^ f-fVTiV ^^7A^ny K> /VTAs 5 =.tyJ*J? n y h\ ^7*^7 

10 A- 5: = r> A * in y h\ S^n^T ^ 5^7^nU\ ^7 7*^7^ 5: = 
r7Ai7n y ^iftf^T/i^AT/l^—^A^^ k ; 

oc^A-TA^ — ^A-fe^^n y K, 7f;V7/i'^7i»>t7^^o'J K\ ^ 
K; 

15 :t^ATA5:~!7Av^cz y h\ 7 P n lf;l/7^5 = 7A^ d y K, T^AT 
/V 5: = r7 ^ ^ n 5; Kfr if ©TA^ATA 5 = 7-^ 7 -f K<C ¥<£>M&#)lZ. 
✓Npy^>(b£;ixfcTA^ATA^~!7A ; ^x^;V7;V 5 = !7 A K> v 5 
7*f/W7/W $^7-AtK!J Kfc if <£> -77/V^7;i/ 5 — !7 A t K y K ; 

AT A $ = ^tK!IK» T'o if AT A 5 = 7^i?k F!J Kfc if (OTA 

20 3r AT A ^ = "7 A & fc K y Kft if ^ ©teOSfP^Wtc*^ $ tbfciT A=^AT A 
5^-7A ; 

^ATA^^A^h^^ny k % :/^ata^~!7A^ h=¥v-^ n y h\ 
^Wfc£;h/fcTA^ATA5 =.VJ*tzZ *mf Z.b&-C% 5 e 
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n^^-e^So r©J:5 4fl:^*i:bt^t«, (c 2 h 5 ) 2 a l N(c 2 H 5 ) 
Al (C 2 H 5 ) 2 tek*&mf%^ttfX^Z> 0 

LiAl(C 2 H s ) 4 , LiAl(C T H 15 )4*^W^m5. *fc^T 
Offefcfc, (B-l) ^^M'fb^«i:UT«^^y^!>^>^9 : -^^^ , >^s 

Aft afSrffiffi-fS - £ t>T*# So 

yftT;v^!)A^ T/V3vw #*fVJ*b om&r&iz ¥ SHfcJB-*- a zkbx* 

(B-i) tm&jRfc&totote^t** mmr^^^^Mt^m>M^^\ 

20 *XffiV>bn5o 

(B-2) ^T/l^ — ^A^^Xfc^ 
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*X\ h y T/V-=3r/VT/V ^O^T/V 51 ~ «7 Mt^m^U^K tK 

10 * tzte7kmn.&itm 

^tei{^ mmte-\a)^mirttmT;v*-vMk&mb vxm^vtih^b 
20 mm<D^mr;vK ~ v Mt-&m*mtfz> b &xi* z> 0 
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^I^tK^s V^n^^^ v^n^3r1?-^ N iy^n^-^^V, n 

6 o'w^n^izmm-rz a i 1 jD§c-?&g-eai?ir 1 o%^t. 



R7 



R8 



\ 




A 1—0 



B 0 A I 



(IV) 



R8 



20 



r 7 temmw^ms 1-10 o^7K^s^^i-o 
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mm&&& i~io (Dm&kmm&TF-To 

TIE— jBf* (V) -e^^tt5T^/^n>-^^ % 
5 R7-B(OH) 2 — (V) 

^mr>v*=.t7M\&mh &^m^x&mf*TK^m&mm t Px*^-8 o°c 

HUfB— ^ (V) ^&£tl&TA'*A'tfv^m<DM e ffibti:*><DbVX\-Z* * 

n-Zf^/Vtfu-ym. ^yyf^BJ/S, n-^dr^;^nyt v v^n^^y 

:r.~/l^a 3, 5-tT ^ ( b V y- :7rc — yi^a vgfeft if 

15 ^tih<D^xn, * ^-;Vi$x2 n-^/^n -f y y^vV/tfcr 

3, 5-^37^:3- u:7jl~ ^tffuvBk ^y^7;Vto7x=;i/#n b 
V \, r *L 1 S^T* 3; fe fit 2 Wsk±Mfrkfr&Xm V n <5 o 

20 mm^mr/v MY&m &m\?z> r £ as-e^ 

Aj&s#£U<. b y y^7Vl^-!7A x by^/WVt^^A, by 

y y^T/v s: = uv \ r tb e> i s^-c* few: 2 a^±ja^ 
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_h!E<D J: 5 ft (B-2) «ST A- J****/i\&m*. 1 fete 2 

(b-3) m&&m4k&mt5Lfcvx4 ^ttzjtm-tzfc&m 

1-5 0 1 9 5 0#^#L mm^fl- 5 0 2 0 3 6 -^HU ^i¥3- 1 7 9 
0 0 5 #>&$SL #i¥3- 1 7 9 0 0 6 -5§-<k$L #M^3 - 2 0 7 7 0 3 

#Pg2p3-2 0 7 7 0 4#^«l % US P-5 3 2 1 1 0 iftCfB^ft^ 

io pfs^tm^^f) {-> w^rna x tM y *° y t> a$ \? 3 

JMfcfttUS. /Wxi^ltlt BR, (Rf± % 7^^, ^^/v3£, hV7/i> 

15 ^oy, #n^ % h y 

-/i^) >^t2^ N by* ^vv:^^^) m;^. 

^/l^n^a^v) /J?p^ n hV* (jp-hVM hy ^ (o- h y /V) 

tfccr^. hy^ (3,5-^^:7^/10 Jffn^jfcftfS^tf- btl&o 
4*>mk&Mt LTKJu fct^tiTIB— JK* (VI) -C^SftSte^lfcasaji 

20 &f£>H5 0 

R11 

R9© RIO B^-R12 • • • (VI) 

R13 
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R10~R13(t slvmcei— -cfcSfco-rv^-ckJX, 0*L< 

N, N-v 5 ^ ^7= y =• 17 i»7J^">\ N, N-^xf/l'Ti y ~ ^Ajjfty, 
15 N, N-2, 4, 6-^^^ ^VVT— V =■ V J*#7-Jrl't£ k*<D N, N-^7/V^7= y 
~-7^#«-^ ; 

5? Wy/pkVu) T^^E-^A;*;^-;*-^ a^i/;V7^=!>A* 
20 hy (^f/V7x=/V) /J^/fc—^ATJ^}-^ hy (S^^Tl/^* 
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* fc-r *-^m\&to t lt, b y r/i^/Httfer * n, n-^t/v 
io MJ^wv^^rh7 (p-by/t-) ^«7*> hy^f-^ry^^A 

fh7 (o-by/V) *?7iff. by (n-^/V) TZs*e=&J»Th? 

;c^yp) 7^^^, hy (n-^VVO 7y^7^ff7 (m, m-i?^ ^A-:7 aic^ 
/^) *!7§fi, by (n-y^/U) T^^—trJ^'rV? (p- b y 7 )\>Jrxi ^ 5vt-:7 
15 =c=i/l0 *17|^ by (n-y^/V) T^^e^^A^b^ (3,5-v?MJ7^n 

*Vm, by (n-^/l-) 7y^7^7b7 (o-by/V) 

20 *!7lif, N,N-2,4,6-^V^^VT~y =!7^^ b^ (7x^>) 7}k 

tibx.^ (l-7°o^) T 
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#\ Tf55£ (vii) £fcte (vm) ^&£iriz>ftvm4\&tote¥&m?z>z.t-b 



C h l» (n-y^vv) T^~»7iO 9**4?^— K thV (ja-^JU) T 

^—^A] *>^;&#1<"-K If* [>y (n-^/U) T^~?A) K^r 
15 #rfH — K If* (by (n-^/V) 7^=7^] f*^anf*#WK 
f^. C h y (n-^/W) T V^r- !7 Kt** ^ n n K^TJ ^ b ft £*<Z)T 

hy (n-y^/V) T>^r-!?Alf;* (Kf7J^K7-f KKf^^Wf) 




(VII) 



(5fc«K E t lioc^3ESrSH-, ) 




10 
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(III), hf* C h U (n-y^M 7V^^A] ( h'f*^ 

K^-r k K7*^#u— h) -$/^m±& (in) & k'tD&mtf? >t=-^<d 

5 4-;&/WV*-3a?7>\ l,3-^7W^y-^7K^^ x 6,9-^/W^^;#7^ 

\*-i-*?-A*-i,9-i?#A"< VyfU'^ K9>T K-l, 3- 
-1, 3-S?*^Vt#5^ 7, 8-^/W^^^^7^^^, 2,7-v ? #/W^Vt :? 

10 K-r K^-f K-11-* 7-^^7/w^ ly^fljifs^ y N hy (n-^/P) 

hV (n-^/V) T^^^ynW^ K5**ai?U— K hy (n-^ 
15 /V) TV^E— £ A 6-# /W*x#7l?W- K hV (n-^^/V) 7^=!)A6- 

K hy (n-^^/V) 7^-!)A 7,8-^;V/^yf^*>- hy (n- 
Zf^A-) 7^=!>A ^^/I'/^yr^^I/- hy (jr-^jV) TV 
^= r> a Kt**^ K^-T K-8-p< ^/W7, 9-v^/w^ yf* 3^ h „ h y 
20 (n-^/P) T V^E-= *7 K 7>f K-8-^^vW, 9- /W* r> ^ 

^> V" — h % hV (nrZff-A-) T V^E- ~ # A ? ^f* W K 7 
-7, 9-^^7 /W* £ V^^7 h , h y (n-:/ ^-/V) T V^E-= Vt* ;& ^ 

-Y K-8-T y 9-^# /W^ £ 7j? V— K by (n-^/V) T V^E- 

^^A^yf^M K^-T K-9-MJ ^^i/y/i^-7,8-^/w^^V7 f ^^u 
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- K h V (n-zf'f-M 7 Y*7<< K-4, 6-v^ a *r-7- 

— b) 3;VH|i| (III), h ]) (n-^/U) TV^—^Atf:* (^V^^n 
5 ^K7^K8-^/w^y^#wb) « (in), hy (n-^^viO 

(III), h !) (n-^/U) T^-^Atf^ (1>>"7**W 
K-7,8-^/W^r>^^7jfWw_ h ) -5,^^ ( ni ) % j,y ( n -^^)T 

10 (III), hy (n-^/V) 7V^i)Alf7 (!»f*MK7-YK-7,8- 

/w< -yffj i — h ) &&£fc (ill), Ml (n-^/P) 7>^—?J± 
fcT* (y ^n-T K^-f K-7, 8-i?*;W^ r> b) 
t£ (III), hV (n-^/W) T^=^^.« (y^-T K-7,8-^^- 
;W, 8-v^W^ 57 # Ix— h) i7 n (III) , b y (n--7"^V) TV 

15 ^^Atf* ( f y ^ ^ W K7^ K-7, 8-i?*/W^ ^r*^ 

h) (III), hy^ thV {n-Zf^JU) Tls^—VJ*} tf* (? 

isf*^ K-7-*/^^^*3j?u— H ^n^ifeSSL (in), « [h 
y (n-^^) 7^=!)A) tf^ K9>T 

7jfu— h) -^>-7yvm^ dv) , if* thy (n-^^) 7^^] tr* 

20 (^v-r^^-T K^-T M-^^/^yr**^- h) ^^htS (III), tf 
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^utfVlk&tofts tr^M. y>\ t**sj:Tj5» 

^ji^y^^^^T^wt. M?y?*Tym yy^u/w^i, y^ 
b^^i^v^ y/w/^E- v y# h^s^ik y^y/ k 

irv^J^ -<yy?i». -^^s^A, fi^is*;^ 7hpyf 

T/V 5 J *r^sf£ WWSkTfrX =■ * A^S'flS'frto (B-2) £ 3r#Jl bfcS^ 
20 -To 

ai-**^ 7**^> K9**^ — ^Mf-v^ W£ if 
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7k3fcig»E£ UT/B^Sr i:^T?#5 0 ^*bb©*d*"C»4, fflM&faUWbfc*, ^ 

m 

5CB-1) ^W&mfc&m. (B-2) ^T^^^!?A^^b^,*5«t^(B-3) 
10 -ftWb-Y^ttft^^l^5'>^< (B) 

(o m# 

^ILmWMkyot Ut, Irfr^tftS i 0 2 . A 1 2 O a . MgCX ZrO, T i 
O z , B 2 0 3 , CaO. ZnO, BaO, Th0 2 *^ ^fcri^tlbSr^ifflte 

«*:tt55«5*fcW:^ri^*9>f K S i0 2 -MgO. 
20 S i 0 2 -A 1 2 O a , S i 0 2 -T i 0 2 , Si 0 2 -V 2 0 5 % S i O z -C r 2 0 3 . S 

i 0 2 -T i OrMgO^HMtS-^^So £ftb0>5*>* Si0 2 *5 

te, 'M<0Na 2 CO 3 , K 2 C0 3% CaC0 3 , MgC0 3 , Na 2 S0 4 , A1 2 (S 
0 4 ) 3> Ba S0 4> KN0 3 , Mg(N0 3 ) 2 , Al (N0 3 ) 3 . Na 2 (X K 2 0, 
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^K^*b<ffiV^^-5fe^«> SS^l 0—3 0 0 Atm, »*L<I42 0 
5 -2 0 0 ymt^ot, ifcS?®^5 0-1 0 0 Om 2 /g, £?£L< lilOO 
— 7 0 0m ! /g(Dill:i)!), IBTL^^O. 3 — 3. 0 c m 3 /g^|t 

mmmtyot tttt, Mg C 1 2 . Mg B r 2> Mn C 1 2 , Mn Br 2 W^ 

15 ^^-e^bns^ ^^m ! ^mmt^mu. -^^-^^ti^xoxm^. 
m&mmk'&<®)xibz>o ^ti>b^±. %b±mm. -(^^m^mmt 

HftU mfc, ^B^S^^M. 7myl> CdCl 2 l, Cdljl^ 

^n^«i±x TP7xy, ti/^y/^ /^n7-f^ K ?^ePs 
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ytDnt'f^ $*5l7>TK Ua^^m /^=f/V7^7^ 

^y-^fK t^7^h, f^^h^ ^o-ft'f hfc^asantffc*^ 

t^i'ttiWk^tLTfi, a — Z r (HA s 0 4 ) 2 • H 2 O s a~Zr(HP 
0 4 ) 2 , a-Z r (KP0 4 ) 2 • 3H 2 0, a-Ti(HP0 4 ) 2 , a — T i (HA s O 
5 4) 2 -H 2 0, a-S n(HP0 4 ) 2 • H 2 0, y — Zr(HP0 4 ) 2 , 7 -Ti(HP 

o 4 ) 2 , v-Ti (nh 4 po 4 ) 2 - H 2 ofj:t 9 <D^m^m(D^ B ^.mB.^t^mif 

^<dxo^±. ^±m^ti^^->^]mmt^n, *mmAmx 
miz ufc^g 2 o A&,±<Dmnmm^ o . i c c / g m_ho <oi>m& u < % 

10 0. 3~5cc/gO $ l V \ r. £ -e N fflTU&arii, 7kiS*° n > 

£JBl\/fc3fc$REEAifcte:«fc «K »?L#^2 0 — 3 0 0 0 0A©ifflto 

^2 OA^JKD^fB?L^^o. 1 c c/g £<Q'b£\,^-b<D&mfcb Ltl 

it^timbvxt^ mm^Hrnvx^^m^m^-r^mmmm. ^±<Dm 
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V^5o Jlsfi — 2>U—: y 3 yfS^ Mfc-g^<b LTtt, TiC14 N ZrC 
1 4 ft ifCOK-T r^tt^a^f T t (OR) 4 , Z r (OR) 4 , PO(OR) 3N 
B (OR) 3 ft^(D^:MT^=i^^K(R{i^7K*Sft<^)>[A 1 13 0 4 (OH) 2 J 7 \ 
[Z r 4 (OH) 14 ] 2 \ [F e 3 0 (O C O CHj) 6 ] Vj; if if ^ 

^Inhnfc&m*^ ^ 3 yf5fc S i (OR) 4 , Al (o 

R) 3 . Ge(OR) 4 ^ifoM7/^^^K (Ritmt^mmm) afcifSrilP*^ 
iUt§fcl^, Si0 2 *if©=B^ WMIte^ 

So 
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^mik-swat lt«, mk&i o~3o o nm(D^m^h^mmk^^ut. 

b&X%Z> 0 

(i) (a) &Mmxm&^mjQ-fz>j7&:o 
io (2) (a) (b) srffiRojR^-cm^jcaaio-rs**. 

(3) (A) (O k:m^bfcM£j&£\ (B) *&M<DMP£X 

(4) (B) (C) {d^Ufc^^. (A) ^BM(D)m^X 
15 (5) J&& (A) 2: Ad- (B) (C) tfe^Ufc«^#£fi^« 

jiia(2) ~(5) (D^m^^xi^ &mmm.$r<D'j?ts:< t-h 2-^>u±n^ 

(B) }6S^ai^$i^XV^SJt?B(4)(5)©#*fe^^l*5V^-Ctt, ^Sl^Ct 

20 m^n-cw^^ (b) ^©w*-T?«d!«u-ct>j;v\, 

(B) IU— T'^io-c^T'bJ:v\ 

£fc, _tfBtf)J&# (C) S£J&£ (A) (C) 
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(A) *5J:T«# (B) *Sfe«P$tt*:@**fe«WS^r4. tl^7^^f 

20 # (a) m&&mik&mmm&mmirzm®&m4k-&Mfe, m&mmi 

V v h;i>m «? , i 0" 12 ~ l o- 2 ^/K 0* b < w: i 0" 10 ~ l o- 3 ^r/Mc&5 
(B-l) 
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&.& t p(D£&&&mm* (m) t(D^;vit, M*.i£j£ft (a) $><D£m&4kmm 

(M) fcO^/H* C(B-1)/M] iS5i#0. 0 1 — 1 0 0 0 0 0, &*U<tt 
0. 05-5000 0 bt£Z> «fc5**T?JBV^;h,5.J*#(B-2) £rfflt^34§£\ 
5 j£#(B-2)W\ J&£(B-2)4»^T/l^ = £.AJjlH^ % »^JR^^«)ftb«t*:«^ 

i-SS^Mfb-^^^^^^g^M^ (M) ^Jii» (a) 

tp(D£M&&m (M) fcOD^EWjfc C(B-2)/M] 0 — 500000, 

0*b< «2 o — i o o o o o £&s«k5ft*-eJBi^;ft,5o (B-3) 
V^»£\ tflfr (B-3) fi % /&fc(B-3) s^jsm b^a* & &Mf$-t 3 
10 «te^4fc/$#«t»<D:£®^JR]IS^ (M) £c^e/Wfc. Wk.fti$& (A) *(Dm& 

&mm^ (m) £ ©^-/wt c (b-3)/m] a*. mi% 1 — 10, u < r* 1 ~ 5 

15 ^ms^m^oMot^-e^^fc^^pi^t^ii^- 5 0-+ 2 0 0°C, 

L< {£0 — 1 7 0t©i5iTfc5„ MJE^Jlt il^SJBEO. IMP a — 1 
OMPa, 0*L<{iO. 4MPa~5MPaTl)5, StiK fSiBfincJ: 
9ii§J&J0E;ft;55fc5o -f-7fet?*>l 0 O'C^Lbd^Tte 2. 7 — 5MPa^0 
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5 5t^fe<^0*LV^«^T^iJ#bT^< o TIB (i) (v) (D\,^-ftl 

(i) a-^-W^^^^mi5[^3~2 

(i i) ^*®^y^^>5V^v^v#fe^-t-§^ 0 
(i i i) xf^i^i-ggmoiyotfcsii. 

10 ( i v ) ^^j}? V i^i^ 0 . 1 ~ 5 0 m o 1 %T'2bZ>nmo 

(v) mm*&& ([t,]) o. O2~iodi/gffc5it 0 
ft:*3. TIB— 1£5£ (II) T^^ttss^m^^pj^s^^^m^-r 



15 




mm^m, mm-amm^ **>m^^m. <*->r* 
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mtf* 2 EJLhOiJfrg'tCfiR 1 ~R 6 "C^&jIxSX© 5 *> 2fiOSdSjg3fe 

tt*£3r& ^^«> ii^ts, *?*£^2k r^s 

10 EVM!^frLT««:3gj&bTfcJ:v\, ] 

15 ^^(^#5tfm^^W^* a -^"1/7 -f y P ^^*f 

^ V ^ £ 3~20 © tt -tV7^yi V V©#?fi-g-ft:-e 

(i) A--^MML (1+4) 1 0 0t^5~19 0O«Cfe5^fc 
»7*y^ 1 3 5^T«££*U5MB^ [77] ^0. 02-10dl/ 
20 g ©$6ffltC*> 9 % 

-49. 9 y =r-^ 0 . 1-49 ^/V%<7>^H{^fe 5 
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(1/a — 1) X 0. 2 6 + 1 

B= (c + d) / (2XaX (e + f ) ) 
5 a : ac^H^/i^^ 

c : xf ky- a 1 1^7 ^ 7 

d : ac^ I- y xy^ T y K^E-/l^^ 

e : atW7^y : f/^$ 

f : #*^4<y^^^/^^5 

10 T't^ilSo 

A-=-fetML (1+4) 1 0 0^75*5 — 1 9 0 <D$SHf£&>5^ *fcJ3 

^fett^p vtf» % i s 5*c-eaue$*L5aiiS3teft Cn] *jo. 02-iod 

(ii) ^^i^^i: a^-^^^r ^ir^^y^o-o-a-f+^i 0 0t*%^ 

15 fc, xfi/y^i|j;5 0-9 8. 9 ^E-7l^%"C$> «9 L<tt50~8 9. 9 

^V%-e£> «9 . $ biC^ b< fit 5 0~8 4. 9t"&5o Ssfcu &3)H8c3)&>b 
20©a^-V7^^i-49. 9^%t*fc!5, Klil0~4 9. 9 

•CfoD, ^Mftl<lil5~4 9. 9tfc5o *fc**ft#yxy^t 

20 £ b^£?£U< fiO. l~10Tfc-5 o 

(iii) WTO^ (5) -C^*tL5B'H[3JS£JlTOSC (4) &ffiE.1rZ>Zk&fflkk 

B^ (l/a — 1) XO. 26 + 1 — (4) 
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B = (c + d) / (2XaX (e + f) ) - (5) 

d : T y K^E-A^fr* 

5 e : atl^7^fy^$ 

#£lXttB^ (l/a-l) XO. 28 + 1- (6) 
10 «fc 19 r<Z>^b< teBS (l/a-l) XO. 30 + 1- (7) 

r r T* Jb IB a, c, d, e, f tt , 1 3 C - N M R X ^ * h A* & $1 b , 
J. C. Randall (Macromolecules, 15, 353 (1982) 

J.Ray(Macrimolecules, 10, 773(1977) fe<£>$&^lS<5l ^OfcafrS w t So 
15 oi^W, ^Ptfvy, 5-=c*?-y 2— yA^/M^ (ENB) 

<1> a£ <2> ay + aS <3> 0 y <4> 08 <5> y8 <6> 88 <7> 
3E <8> 3Z 
20 (9) aa+lZ + 5E+5Z + 6E+6Z 

<7> <9> (Jl*5VNTfiENBiJ:*5f€i-S^-t?fe«3s »^r±T® 
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5 




<2> tt3 7-3 9 p pm#20ltf- ?(D^9Y&, <6> tt 2 9 ~ 3 1 p 
10 pm#i£^1t^:fc 0 -^^tf^P>T/ 7 £y 6 £l&v>fcifc{i:3r, <9>te 
4 4 ~4 8 p p m#a£<30^fc: 0 -^ ©^fhtrgUl bfc 0 

oa=ott+lZ+5E+5Z+6E+6Z-2X3E- 3X3Z 
= <9> -2 X <7> -3 X <8> 
15 iF^Ty Kf«^ii!9^fcBL-fc:o ftNN (ENB -ENB^IsP) «ft$J£*L& 

PP (^Ptfl/y-7"Pt>ySi) =aa + a3/4 
PE K°l/y-xf i^jgdE) =ay + «5+aj3/2 

EE (^U^-rc^W^^) = (05 + 65) /2+ (y5+j8y) /4 

20 NE (ENB — ENBaHlPO = (3E + 3Z) X2 

e (a^-l/^W^/^^) = (PP + PE/2) / (PP + PE + EE+3 
E + 3 Z) 

a {x.?-}sZS*ejV&m = (EE + PE/2) / (PP + PE + EE+3E + 
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3 Z) 

f xy^/u^) = (3E+3Z) / (PP + PE+EE+ 3E 

+ 3 Z) 

5 

Bit- (PE + NE) / (PP + PE+NE + EE) / (2XaX ( e + f )• ) 



Taj3/Taa^O. 015/5^0. 1 5 (D^ffifclfoS CI L< % «fc 9 

0*L<ttO. 02-0. 13T*fc«9, $b^»*b<«:0. 03) ~0. 1 
2) Ta |3!i 13 C-NMR^ h/W-*3 

t ? f f 

-C-CH 2 — CH 2 ~C — t -CH 2 -C-CH 2 -C- 

H H H H 

(Ttf*) (T«t<t) 

^© 13 C-NMR^^ fc^MB^Ii 1 (4*) I(7)4 0 0MHz 
20 K*tlfc^t^»o^S?xy/d 6 ^ifV=2/l (fl^tb) 
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JSSfc&JBVvf^ 6 7. 8MHz % 2 5°C. d 6 -'O'-fef V ( 1 2 8 p p m) £ 

m-vn? 0 i^^fc u c-NMR^ v ^-r^Ttfj^xoimM 

(Ana 1 y s i s Chemistry 43, p 1 2 4 5 (1971)), 
J. C. Randall (Review Macromolecular Chemistry Physics, C29, 201 (1989) ) 
5 i£fEoTfcP*ffLT?T5o 

i < (c^n trv> % i-^^ i — ^-t?^ l-^^y^tu^. 

IBB 1 ~H 6 ©#S^#©J©t^<^91 ©^fcfE* Lfc £ UltlGD <D&mif 
y 7^- 2-7 /Vtff/l^ V^S^l^* bV\ 
15 0 p p mKTt £>3~ £ is U V \, r <£>»^JR-^Tft«: (I CP mat 

(1) SPS^ Cn] 

V 1 3 5X:x-mMVfiL 0 
20 (2) A-^-|£lML (1+4) 

1 0 0°C-eASTM- 1 6 4 6 i£ip«L LT$J)t Ufc 0 

( 2 ) #S^*©5fe^2^##«:# y ^V^T* 

(3) *fi^#<DM^Jsa^* 
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(4) ^7^^M 
SEIKOttSDSC5 2 0 0H»T, D S CSfl^{^«t 9 $t$>1t.o 

mi 0mgW^^i»5ot;/^t2 o o^ci£-e#mu 2 o o°c-e 
5 5 #w»#Ui:<7>*> i 0 °c/£.-e_ i o o°c£-ei«u tfcw-ci o°c/^-e 

15 HJfe^I 

^^m^M^Ufcl. 59yWWW^ (SUS) It-f^V- 

1. 6 5ml ^?^^f V 6 7 5 m 1 ^ 2 3 0 CT'ft^ I©SUS^ 
^1^-^353. 1 6K (8 0°C) ^-C^DffftbfCo ^ntfl^V&O. 6 3 

Ufdo IklC^fA 11^2. lmmol/ml ©MAO 0 . 3 5 
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7ml (A 1 0. 7 5mmo 1 ) §:jEALf* 0 jjfcVT % 0. 00 1 mm o 1 / 

m i (Dfc&m ( i ) (±m5M<Dj?feiz.%\t^m) <o h/^^mm 1 . 5 m 1 



SUWIWfft;*— ^(ci^^y— ^o. 5ml^tft*J±AU fi-a-Sr 

^rif- Lfc D C*T,£l 3 0°C, -6OOmmHg0»*8«i 
10 U xfwyti6 9mol% ENBg^9 8% SRRttS [ 77 ] 1 . Od 
1 /g, 3 ^^flfi2 0 g/1 0 0 g©xf t'y/^DtWENB*!^ 
^15 g#b*lfc 0 fi-^flH4t4 2 0 k g/mm ol-Ti • h T'fe £> % 

xy^t»15 0ppmt*fcofc 0 £fc#y^— (Dtf^^W&mM (Tg) «c 
15 -44°C-efcofc 0 #£>*Xfc/#y-^- ©Bllil. 13 9^^ 5£ (4) <£> 
^523-efe-5 (1/a-l) XO. 2 6+lOfifil. 1 1 7 9 , 5£ (4) 

*fd 13 C-NMR(31J;t)?fliMLT#btLfc:^itTa oOffittO. 
0 5 2T'fcofc 0 ^ ^g^Jl^^fcTO*, 8 0t«2^f,4 




fc<&4& (1) 
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f#JEj6*0. 66MPatfcl 0. eMPa^itijofc, 
l^SSfO^^ENBilfCIt J:1E*MW>& 8. 3lmmol/L, 0. 
O0 8mol/Ltfflt^ 15mmol/L£lTOot #k*L*L*m 

5 UNBSfil 5^MTV^ 0 

3&KliRfc;ft/C^;fc©-C0. 8MPaG (0. 9MPa) t?*>oifc:„ S:7c N P b 
(^b7K^^i:^*#:^^^JE^ff) fii-^iE^O. 8MP a G (0. 

9MPa) ffc!)«^;Wo. 8 8 8-efc5cr>T*0. 8MP a £ 
10 &5„ l^WsotffcS©^ (1-2) , 5£ (3-2) £at/J! Lfc*£ 

*, (1-2) ^f)*ftf,^Cma xliO. 031mo 1/L, 5^3-2 

Htfeb^CmaxttO. 027mo S&fB C ttV ^TtbO C 

maxJ:>5 fctea^ofco 
CHWJ2] 

15 *^K:«HHftUfcl. 5!ly^©^yi/7 (SUS) fit-h^l/- 
yt,^fe5r|l*UfcENB0. 9 1ml Sr^tp-^=¥ih^6 7 5m 1 £r2 3°C 
TM±&#-> r©SUSli-f^W^3 5 3. 1 6K (8 0t) *"C*nHft 
Lfc 0 -fWuls&O. 6 3MP a G^T^AU^T. &E=tf 0 . 8 MP a 
GbteZZj^U^X-MfrVtZo HkfcfcfA \WkSt2. Immol/mlO 

20 MAOf^xy^O. 3 5 7ml ( A 1 0 . 75mmol) ^ALfc, i 
VMT. 0. OOlmmol/mKDft^ (l) ©hM^il. 5 m 1 & 
JBEAUt, 

tt&m (1) &JEEA«2 5#WL m^^rtTofCo BE^«^WVJElOJEE^J;!9 
J£Ai£«©JE*7 trie* bfc. 
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f?Jh Lfc 0 ttbftfcfi^^^r h 3 °C, - 1 0 mmH g (OgkfcX 

^^^^m^^tc 0 itLSrlSCG. -6 0 0mmHg©»8^« 
U m^ix>^-»6 9mo 1%. ENB^b$9 9% s 1. Id 

5 1/g, 3 !>il 1 0 g / 1 0 0 g Oxf i/y//n kVy/E N B #1^ 
^17 gfbilfc, fi-a-^tttt 2 7 k g/mmo 1 -T i • hXh<9 
> #e>nfc^y-v— (»#.T*fcofc 0 l^SSft't'OWENBiilCli, JblE 
0. 0 04mol/L (4. 0 3mmol/L) £tH*"C#<5 0 

10 &ZL&1ttlX^1t<D-1*0. 8 MP a G (0. 9MPa) X~3b*otc 0 3=fc % P b 

(mih^mmm t t ^^^H^-a-tf ) nm-&&.ti o . 8 m p a g ( o . 

9MPa) -efc5|«f^;W0. 8 8 8t'^©T'0. 8 MP a £ 

&3o oX;x$>z><dx?Z: (1-2) „ s£ (3-2) zmm^tcfa 



^ 5£ (1-2) /^£>3fca6k;ft£Cma xteO. 016mol /L N 5£ (3 - 
15 2) #*£>^ae>fetl5Cma xfiO. 014mo l/LT*fe^ ffrfECteV^Ttl, 
©Cm a xi!) ^-j£^ofc 0 

3fc#{-^i®&Lfc2. 0 U jy h/K^^v^^l^^ (SUS) Wt—hfl'*- 
-f\z.^ ^^Sr^*bfc5-^y7 f ^-2-//P3i?/^> (£l#EN B £ ISfB) 
20 5. 2m 1 £ra-£?^^1?-^8 0 Om 1 £r2 3TCT?tfc&3^ OV^OSUSl 
t-f^W^Blfl/yi 5 Og^lAU Lfc^3 7 8. 1 6K 

(I0 5t) *t«bfc„ £©£#JEE2jfH;i2. 2MPaG^Lfc, d£ 
X\ 2. 9MPaGfc^5J;5 ^ V> >XlM)£ bfc 0 2fe^-f A 1 ftft 

2. lmmol/mlOMAO^xVStO. 9 5 2ml (A 1 2 . Omm 
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o 1 ) £JEA Ufdo ^V^T, 0 . 0 0 1 mm o 1 /m 1 <Dit^^d ( 1 ) CO h A- 
^ l^mm 4. 0ml £rJEEA bfc G 

fl^te (1) &JEA&3 0#IHK S^£rfrofc 0 JBE^tt^l^^ipjBEJj: J; 9 
HiA\BM<£>HLjJ &mift Ufc, &j£B#fig&;*— h ^ ^(C y ^ y — 0 . 5 m 
5 1 ^^mx-HAb,fi^^^ihbfc 0 #e>ttfcK^^ h U-«L2 3°C, 
-1 0mmHgO*#^t^4Lfti o r*L£l3 0°C % -6 0 0mm 
H g 8 H#TO*fc*U U^M. 6 9 m o 1 E NBfeft$ 9 8 % N 

®PS#i^[rj] 0. 8dl/g, 3!)ll2 0g/10 0g©xfi/y//pif 
l/y/ENB*l^l 8 g#btL/c 0 l^gtt(4 9k g/mmo 1 T i • 
10 ht^O, #£>*lfctf? y -7— fiM^,T*feofc 0 ^M^Jiiki 1 0 p p mXfr 
ofc 0 l^t*WENBilSCi4 s _hfSMm^&0. 0 3 lmo l/L 
(3 1. lmmol/L) fcffHT«.5 0 

^(^fcixTV>/cWT% 2. 9MP a G (3. OMPa) Xh^fc 0 £fc, P 

15 b mit^mm t mmfc t <omn$m<D<&w> nm&mti 2. 9 m p a g ( 3 . 

OMPa) X*foV$m4k&m*:/l'ft&& (0. 9 6 6) X$bZ>(DX (2. 9) 
MPa^£5 0 l^-TOU 0 5tffe5©^ (1-2) „ 5fc (3-2) £r 
jiffibfc^^ (l — 2) ^b^febixSCma xliO. 097mol /L % 
5£ (3-2) i^*fc^5Cma xiiO. 093mol /Ltrfe^, Jt&fBC 
20 tt^i*il©Cma x J: 5 ite^ofc, 
[Jtifcfll 1 ] 

Ss#fc:£*iRifeL;fc:i. 5yyWKD7ry^ (sus) it-h^i/- 

Wft*»4LfcENB 1 2m 1 Srg*r^3MJ- V 6 7 5ml^2 3°C-C 
tfci&3^ rOSUS«*-f^l/-^8 0°C^T'ADi&U 3 5 3. 1 6K (8 
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0°C) t^ottr5t\ /ntVy^O. 3MPaST^ALi^t, <£J£ 
#0. 8MP a bt£Z> £ 0^Ul/X*1]mVt- o 0. 15mmol© 

hy^y^^T^$ = ^A^j£Abfc 0 g^T, 0. OOlmmol/ml 
3t^© (t-^/KT^ K) vM^v^ h7^f^- tj5-v^ D-<:/^i^c 
5 *s s 7W'9'y 9 Jir n y KCO^^f-^MO. 7 5 m 1 N 0 . 00 

3mmo 1 /m 1 h y 7x-/^;U^i>Af h7^^ 

0:7^— /l^i^- h(D h^=^^mmi. 2 5ml ^n^LWJ^jEA b7fc„ 

10 bfc 0 ^^B#r^^^-— b ^ ? y —/i- 3 m 1 £Sl?f-ej3EA U 

K^£f?iLLfc 0 #btbfcfi^^ M^'-iCflL2 3^. -lOmmHg© 
^#T— 3^ b7b 0 iMl3 0^ -6 0 0mmHgO^#-C8B# 

r^^b, ^P->"^#6 8mo 1 ENBgft$3 0 % N n ] 3 . 

ldl/g, 3 $mM2 Og/100 g^^t^/T/Ptflx^/ENB^S 

15 &fc&4 1 g#fettfc 0 fi^^tttt2 19k g/mmo 1-Z r • h"efc«9 % # 
btL/c^y ^—fi^feT*fcofc 0 ^/t^Ky ©7^7^^^^.^ (Tg) 
3 8°CT?fcofc 0 #5>tLfc7Ky ©BfttO. 9 7^!), 5£ (4) <£>*i2 
~e&£ (1/a-l) XO. 2 6 + 1 (Omt 1 - 1 2 2X~$>V. 5£ (4) 

20 *^ 13 C-NMR{ca;l9aiJ^bT#e>tLfc^gjiT a ^/Taa©^itf± (0. 
1 4) -Cfcofco 

#J£/jS0. 66MPaT*fc!3, 0. 6MP a ^±T*fcofc 0 fi^t^tp©^ 
ENBggCIt -hfE^^bO. 107mol/L (10 7mmo 1/L) 
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1 5mmo 1 /LSrSfcTV^fco ftbtl1t$&L'&{b<D^l>l/<£ 

6 8 ^%-e£> <o , I3U3- 7 o */p%T?fcofc D jfca zmmfc 1 5 &jg;t 

TlVfc. CtfitV^Cfc 3 !>^lffi I V 2 0 T' Liii^iV ^fc fe, Cri* 

1 5mmo 1 /LT^^M-^^fTofc^^fi, 3^|IV|j:l 5^T0S 
5 ^#^LfetLSo 

^tC^/tttTV^O-eO. 8 MP a G (0. 9MPa) T?fcofc 0 £fc, P b 
(£Htak* i: £ O^JEE<D^f+) teffi^J£;ft 0 . 8 M P a G ( 0 . 

9 MP a) T?fc 9 **fbfr4fe*/^*Jfl3 (0. 8 8 8) (0. 8) 

io MPai^c fi-a-m^tfss o c ct?fc-5©-e^: (1-2) % 5£ (3-2) ^51 

ffibfcjfe^ 5* (1-2) ^b*fe^5Cma xfiO. 031mol /L > 
5£ (3-2) b*L3 Cm a xfiO. 027mo l/LtfeD, BufBC 

Dfcigfc0il2] 

15 ftMz.mmwMvtii. 5yywwfv^ (sus) i^-h^u- 

^i-> ^MH4L]fcENBl. 2ml ^tf^fy6 7 5m 1 ^ 2 3t: 

tr5t\ 7Mf£r2 5 ONm 1 «lLfc 0 u fc° I^V^ 0 . 5 4MPa£ 

T^A b^V >T, r^ffiri* 0. 8MPai^5J;5 ^ 1^ VCjpJBE Vtc 0 
20 SfcfclSfcTO. 5mmo l^xf/i.j/i.^-^^^^^Dy K^flEAtfc, 
j0EWT\ 0. 0 1 mm o 1 /m 1 D ox h ^^t^^i.^i/ K©^ 

^rt^5ml (0. 0 5mmol) ££EALfc 0 

^^no^h^iX^^^A^^KO^^>-^JEA^l 0£ff9> 
^r^To fc„ S«ei*HMI^- h ^ zf\Z.* ? J 3 m 1 «r»T»JEA U S 
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-fr&fltjfc Lfc. #bnfcm^^r hi kZ.&ffi.l>2 3°C. - 1 OmmHg©| 

#-e^=¥"9-^$rl^5feLfc 0 r*L&13 0°C, -6 0 0mmHg©^T8H||| 
ttflfcU ^^"1/^-3*7 Omo 1%, ENBteft*8 5% ttBMM[jj]3. 

0 d 1 /g % 3 ^3?tti&2 1 g/l 0 0 g<D^\s^/zfu Ifvy/ENB#1 
5 ^#tfS9 g#fenfc 0 K^ttJil. 0 8 k g/mmo 1-Z r • hffeU, # 

1 5 0 p pm^±Tfcofc, ^fc^y^—^^f^^^^^ (Tg) 3°C 
l?feofc 0 #btL^l^y ^r— (DBffifil . 10 5T*fe!), 5£ (4) (Dfcmx*%> 
Z> ( 1 / a - 1 ) XO. 26 + 1 (Dfftte: 1 . 1 1 1 T?*, !K 3£ (4) <W4g5£ 

10 &®;fcLTV^^ofc 0 

*fc 13 C-NMR{C«t«9li|^bT#bnfc^M:Ta 3/Taa©fi(i (1. 
4 2) -?fcofc 0 

a^^^^^ENB^^C^JifE^fc^bO. 0 0 7mo 1 /L (7. 
05mmol/L) knWXZ S 0 ifefcd^a^tC^TW:, P a (fi^J£^j) 
15 ftm-g-^^bfi^T^-e— ^i£i£fc*L-Cl^fc<Z)T% 0. 8 MP a G (0. 
9MPa) -tffcofco P b (^7K^^i:m*^^O^JE^ff) 

(iS-^iE^O. 8MP a G (0. 9MPa) T'fc 9 WM^^/l^*^ 0 . 
8 8 8tfc5OT*0. 8MPat^5 0 1^W3 13. 16K(40 < C) 

T'fc5©t^ (i-i) . ^ (3-D ^mm^t^m. ^ (i-d ^<b^ 

20 ftbtlSCma x[i0. 062mol/L, S (3-1) H*fcbtl5Cm 
axfiO. 054mo 1/L-C$>»K MlBCteV ^-f *L<Z>Cm a x J; 9 <Mgi^o 
/c 0 
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i . 

M&MM 10 0 °C£Ul, M&JZJl 2. 7 MP a J^_bO##Ts 

10 Cmax (mol/L) *mX~&M&'t Z> - £ £#tfc f+Z^l'ls • a-^l^7 W 

*l^»3!>i* (IV) ^9. 0g/10 0g|^J:17. Og/lOOg 

Cmax= 0 . 05 0 (mol/L) 
15 M^OH^I (IV) ^17. 0g/10 0g^±©^: 
Cmax= 0 . 104 (mol/L)„ 
2. 

7 MP a£JLhtf>#:#T\ 
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Cmax (mol/L) **-e#l^t5 - i l:#f t t§xf . a -^- U y^ 

*1^3!>itt (IV) ^9. 0 g/l 0 0 gJBUil 7. Og/lOOg 
5 *«<^^ : 

Cmax=0. 0 5 0 (mol/L) 

3 (IV) ^17. Og/lOOg $X±(Dm& : 

Cmax=0. 104 (mol/L) 0 
3. 

10 aL^u^t a-*W7 4l'kim®tfy=*^t&. 

15 (K). S'g-JE^Pa (MP a) <D^#T. 

Cmax (mol/L) 5|5it?*I^tS r i S:«ft i: t5^f • a-*U7^ 

m^taS* 5 353. 16K(80°C) : 
20 Cmax = 0. 050X3 £3*flfi (IV) X 1 0 tiMS+us^^+^Jogdm* 

1^1**3 5 3. 16K (8 0t) Ul±3 9 3. 1 6K (12 0t) *tS© 

Cmax = 0. 050X3 (IV) X 1 0 <n.88+i.23><iogpa+5.23><iog<vr)> 

393. 16K(120°C) SJUb©»^ 
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Cmax = 0. 050X3 (IV) X l 0 <iw*+i.ei*iotP«+ao2*iog(im> 0 

4. 

t^fitT (Kh ^7K^^i:m*fri:^^JBE^fhP b (MP a) <D 

io yxyii^EJiTt^tft^^^ y ^ 

Cmax (mol/L) *?W-e*Jfra-i-5 £L £: «r#»fci-a^V^ • a-^-W^^ 
fi-a-JBLSE^ 353. 16K (80°C) : 

CmaX = 0. 050X3 (IV) X 1 0 ^25+1.16XIo 8 Pb+5.37Xlo*(l/T>}' 

15 1^M^3 5 3. 1 6K (8 0t) ^±3 9 3. 1 6K (I2 0t) *t© 



' a • 

Cm ax = 0. 050X3 ^fJUffi (IV) X 1 0 <ii.88+i.23*iogpt>+5.23><iogU/r)> 
m^BL&fr 3 9 3. 1 6K (12 0*0 &>±.<DWrk 

Cmax = 0. 050X3 VWktib (IV) X 1 0 <i9.02+i.6i*io g pb+8.o2><iog<im> 0 
20 5. 
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m&m*<D^is^mm (wt%) xyf,v^-^(D^^])^>mm (w 
t %) +m-&m*(DW$iiktf v ^mm. (w t %)] ^ 2 0 •••(!) 

6. 

7 . 

8. 

y ^i^*^ 5 0 0 P P mJ^T-efcs n t & 
15 y ^ v*«^(Z)^5t7Jfeo 

9. 

mourns cct, s^^^*B^M*i*^^^s:^e^vN x 55^ 

20 ^^^y^^^l 5mmo l/LaT«txf^/^o^^J: 
ifvyM7 Omo 1 3 !>i?tfl&l 5U±(D^l^^ • ^ufc"!^ ♦ ^ 
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1 0. 

&M&ftv>M&&W£ 7 &M& 2 o P P mJ^TT*fc5^ t *mWib-tZ>, Sftsfc 

1 1. 

(A) TIB—JMsfc (i) -e^$^-5S^«^b^^. 

(B) TIB(B-1)^6) (B-3) frbmt£fi%'P*&< t%> \ 
(B-l) :#8t&JRfb<£«J, 

io (b-2) mmrrA'$.-vj*yt**siic&m. 

(B-3) m&&mik&%o (A) bRJ&\sTJ*>'tt : £Mj8rfZ>4k& ! %is 



15 CaW, m« N l~4©lf&/TU Rl~R5te\ BM^I^-T"bI^-5t 

IHIH^rS, *^*&*36, *->r* 

20 =/^td^ufc^^im N 2 0 N •^fc^zmmmx-h^mnmmt^mm 



91 




R5 



(I) 
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xti, tk#isc-tf, ^o^^m-^s ^-fbTKms, m^*s> m 
m^m, * !>i^fSs ^^3E. y ^ » y 

1 2. 

15 (i) 1 O OtCA-=-MML (1+4) 1 0 Otfs 5 ~ 1 9 0, 

b<«l 3 5t©TJ&y V+TfOfflRttfle Ivl 02~10dl/gT' 

(i i) ifuyta-t^^y^l^t^^vi^tl-ioo^/o 

20 xf l/y;jS5 0~9 8. 9^/^%, 

P ^ 0 . 1—49 =t/V%(Dm^X^l£ir £ ^t, $o£lP 
(i i i) SkTfc7jk-tBmmT<D&: (2) ©B8«Sr»JEi-Swi:, 
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(1/a-l) XO. 26 + 1 ••• (2) 

[^■K B= (c + d) / (2XaX (e+f)h 

1 3. 
1 4. 

10 13 CNMR^f/V©»Ta^/Taa^O. 0 15 — 0. 15tfc 
1 5. 

15 mi 2~ i 4^>v>i*tt^t-IB^orc^wv • «-^7-fy • ^*t£#y 
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because they relate to subject matter not required to be searched by this Authority, namely: 

2. [~] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. (^J Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

(See extra sheet) 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

\~X\ No protest accompanied the payment of additional search fees. 
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Continuation of Box No. II of continuation of first sheet (1) 
This application involves the following four groups of inventions. 

1. Claims 1-4 and 7-10 

They . relate to a process for producing an 
ethylene /at-olefin/unconjuga ted polyene copolymer at a specific 
temperature andpressure, wherein the unconjugated-polyene concentration 
in the polymerization mixture solution is regulated to a specific value 
or less. 

2. Claims 5 and 6 

They relate to a process in which ethylene; an a-olefin, and an 
unconjugated polyene are copolymerized under such conditions that the 
ethylene concentration in the polymerization mixture solution, the 
unconjugated-polyene concentration in the polymer , and the 
unconjugated-polyene concentration in the polymerization mixture 
solution satisfy a specific relationship. 

3. Claim 11 

It relates to a process for producing an 

ethylene/oc-olefin/unconjugated polyene copolymer with the aid of a 
specific catalyst.- 

4. Claims- 12-15 

They relate to an ethylene/oc-olef in/unconjugated polyene copolymer 
satisfying specific material properties'. 

These four groups of inventions are not considered to be a group of 
inventions so linked as to form a single general inventive concept. 
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